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总脂含量 34.4%；牟氏角毛藻（Chaetoceros muelleri），总脂含量 25.1%；旋链角
毛藻（Chaetoceros curvisetus），总脂含量 24.2%；假微型海链藻（Thalassiosira 
pseudonana），总脂含量 24.3%；盐生舟形藻（Navicula halophila），总脂含量 39.1%；
碎片菱形藻共生变种（Nitzschia frustulum var. symbiotica），总脂含量 35.7%。其
中，两种底栖油泥硅藻，盐生舟形藻和碎片菱形藻共生变种总脂含量较高。 
2）以 Nile Red 为染料，对假微型海链藻进行荧光染色并测定荧光强度，通
过对比标准物得出油脂含量。优化后的 佳染色条件为 Nile Red 浓度 0.5μg/ mL，
染色时间 10min，染色温度 40℃，藻液 OD680 的范围为 0.1~0.4。结果表明，优
化后的方法可准确测定假微型海链藻和牟氏角毛藻的中性脂含量，但对三角褐指
藻效果不佳。 
3）采用紫外线照射法对假微型海链藻进行诱变处理，分别通过 Nile Red 荧




油条件。其中，三角褐指藻的 适生长和产脂条件分别为光照 4500lx，温度 17℃，















浓度 0.5mmol/L，EDTA-Fe 浓度 10-6mmol/L。牟氏角毛藻的 适生长和 适产脂
条件分别为光照 6000lx，温度 27℃，NO3-浓度 2mmol/L，EDTA-Fe浓度 10-6mmol/L
和光照 3000lx，温度 17℃，NO3-浓度 1mmol/L，EDTA-Fe 浓度 10-5mmol/L。     
5）以从各种高脂微藻中提取的油脂作为原材料，制备生物柴油，产量为干
重的 5.6~15.3%。其中，盐生舟形藻和碎片菱形藻共生变种的生物柴油产量高于
另三株高脂硅藻，分别为 15.3%和 14.3%。 
 































The development and utilization of bio-energy is an important way to relieve the 
pressure of global energy shortage. Biodiesel can be a focus of the bio-energy, 
beacause it is a cleaner-burning and renewable fuel. Microalgae have been considered 
to be a ideal source of biodiesel for its high growth rate and high lipid content. The 
purpose of this paper is getting high-lipid microalgae strains with high growth rate by 
screen and random mutagenesis. After that, culture conditions and cultivation methods 
are optimized for large-scale production. The main results were shown as follow: 
1) Six species of high-lipid content microalgae were selected, as candidates of 
source of microalgal biodiesel, by algal species collection in field and determination 
of lipid contents of strains preserve in Diatom Lab, Xiamen University. These six 
species and their lipid contents were: Pheaodactylum tricornutum, 34.4%; 
Chaetoceros muelleri, 25.1%; Chaetoceros curvisetus, 24.2%; Thalassiosira 
pseudonana, 24.3%; Navicula halophila, 39.1%; Nitzschia frustulum var. Symbiotica, 
35.7%. Among the microalgae determined, benthic diatoms are very high in lipid 
content 
2) Evaluate neutral lipid content in Thalassiosira pseudonana using Nile Red 
fluorescence method. After optimization, 0.5μg/mL was selected as the optimum dye 
concentration, 10 min and 40℃ was selected as the optimum staining time and 
temperature, respectively. The optimum concentration range of microalgae was 
between OD680 0.1~0.4. The method and a conventional gravimetric determination 
method provided similar results on replicate samples of Thalassiosira pseudonana 
and Chaetoceros muelleri. But this method has been unsuccessful in Pheaodactylum 
tricornutum 
3) Seven mutant strains of Thalassiosira pseudonana were isolated for their high 
lipid content after ultraviolet radiation. Lipid contents were determinated by Nile Red 















round and second screen, respectively. HL-1, which has the highest lipid content 
among seven mutants, has 19.3% more lipid content than starting strain. However, the 
growth rate of HL-1 was lower than starting strain while biomass of HL-1 was higher 
than starting strain 
4) Orthogonal test was designed to find out the optimum conditions for growth 
and lipid accumulation of Pheaodactylum tricornutum and Chaetoceros curvisetus. 
The results show, light tensity 4500 lx, 17 , ℃ NO3- concentration 2mmol/L, EDTA-Fe 
concentration 10-4mmol/L is the best condition for growth of P. tricornutum, when the 
best condition for lipid accumulation is light tensity 3000lx, 22 , ℃ NO3- concentration 
0.5mmol/L, 10-6mmol/L. And the best conditions for growth of C. curvisetus is light 
tensity 6000lx， 27℃，NO3- concentration 2mmol/L，EDTA-Fe concentration 
10-6mmol/L, when the best condition for lipid accumulation is light tensity 3000lx, 
17 , ℃ NO3- concentration 1mmol/L，EDTA-Fe concentration10-5mmol/L 
5) Biodiesel was produced with oil extract from different microalgae species, the 
biodiesel yield is 5.6~15.3%( dry weight ). Two benthic diatom can yield more 
biodiesel than other species. The yield of biodiesel can reach 15.3% and 14.3% in 
Navicula halophila and Nitzschia frustulum var. symbiotica, respectively 
 
 




















第一章   前言 
1.1 生物柴油概述 
1.1.1 新能源 生物能源 
    随着全球经济一体化的不断发展，石油作为战略资源已成为世界各国能源经












































    近年来，生物能源的开发利用已引起世界各国政府和科学家的关注，各国经
过长期的研究与开发，已形成了各具特色的生物能源研究与开发体系，如日本的
阳光计划、印度的绿色能源工程、美国的能源农场和巴西的酒精能源计划等
（Gross et al., 2006; Yokoyama et al., 2000）。目前，我国对生物能源的研究与应用
也正在积极的开展。 











    1) 拥有较长的碳直链。 
    2) 双键的数目应尽可能要少， 好只有一个双键。并且双健位于碳分子链
的末端或者是均匀分布在碳分子链中。 
    3) 含有一定量的氧元素， 好是酯类、醚类、醇类化合物。 




























































    同时，生物柴油也有它的缺点，主要为：价格太高；贮存性能差，易变质；
粘度较高，在气候寒冷地区使用受到影响。 
1.1.4 生物柴油原料的研究 
     生物柴油的油脂原料来自植物油脂(大豆油、玉米油、菜籽油、棕榈油等)、
动物油脂(各种动物脂肪)、微藻脂肪酸以及废弃食用油(地沟油)等。 
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